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Description 
LOW INTERFERENCE CABLE 

Cross Reference to Related Applications 

[0001] This application is a non-provisional application which 

claims the benefit of the commonly owned co-pending 

provisional application entitled "Low Interference Cable," 

filed May 14, 2003, bearing U.S. Ser. No. 60/470,301 and 

naming Lo Wing Yat, the named inventor herein, as sole 

inventor, the contents of which is specifically incorporated 

by reference herein in its entirety. 
Background of Invention 

[0002] Technical Field 

[0003] The present invention relates to electronic signal cabling 
devices. In particular, it relates to a cable structure which 
eliminates the signal interference and distortion caused by 
frequency shifting in conventional signal cables that 
transmit audio, video, audio/video, and/or data signals 
between electronic components. 

[0004] Background 



[0005] There has been a steady and consistent improvement in 
the quality in capability of electronic components, such as 
those used to produce audio data or stereo sound sys- 
tems, as well as video and audio/video ("AV"). Over many 
years of progress, the prior art has produced many types 
of components which are capable of creating exception- 
ally accurate reproduction's of audio and/or AV works. As 
electronic components have improved, the signal quality 
they produce has reached the point where the effect of 
the cables used to interconnect the components can have 
a significant effect on the overall quality of the audio or 
AV output of the system as a whole. 

[0006] Recognizing that cables can have a noticeable effect on 
signal output quality, the prior art has attempted to ad- 
dress this issue and to eliminate signal degradation 
caused by the signal cable when they are connecting sys- 
tem components, by using a variety of techniques. One 
such technique has been the development of shields 
which encase the signal leads inside of the signal cable. 
The use of shields protects the signal leads from external 
signals which are not generated by the system compo- 
nents. As a result, shields have improved overall system 
performance by protecting signal transfers from being de- 



graded by noise or signals from the external environment. 

[0007] Another problem often found in data transfer cables, 

whether used for audio or general data transfer purposes, 
is signal degradation caused by cable impedance. High 
impedance cables can reduce received signal strength, 
and thereby degrade overall system performance. Prior art 
attempts to reduce this problem included the use of low 
impedance cabling to interconnect components on stereo 
systems, home theater systems, and other devices. While 
the use of low impedance cables has improved signal 
transfer quality, it only addresses one problem associated 
with the cable itself. 

[0008] Another problem associated with signal transfer cables is 
selective frequency time shifting. This problem is not 
caused by external factors, or cable impedance, but in- 
stead it is created by the signal when it passes through 
with the cable. In particular, the signal itself can cause 
degradation due to the magnetic fields it generates during 
the signal transfer process. The magnetic fields generated 
by the leads in the cable result in the alteration of the sig- 
nal. In particular, the magnetic fields generated by the 
signals themselves have an adverse timing effect on por- 
tions of the signals as they travel through the signal cable 



leads. This timing effect is known as selective frequency 
shifting. Typically, signal time shifting becomes increases 
as the frequency increases. As the signals travel through 
the signal cable, they generate magnetic fields which pro- 
duce an impedance. This impedance has the effect of in- 
creasing the time it takes for selective frequencies to 
travel through cable, such that signals on different fre- 
quencies which simultaneously entered the cable at one 
end will exit the cable at slightly different times. As a re- 
sult, a high-quality audio or AV signal produced by the 
system will have its signal degraded because selective fre- 
quencies will travel through the signal cable at a slower 
rate due to interference generated by the signal itself. At 
the other end of the signal cable, some frequencies arrive 
before others. This time delay then prevents the signal 
from being output as a true reproduction of the signal in- 
put at the other end of the signal cable. This time shifting 
problem has not been adequately addressed by the prior 
art. It would be desirable to have a method of preventing, 
or reducing the effects of, selective frequency time shift- 
ing. 

[0009] while the prior art has successfully solved many problems 
associated with signal transfer via cables, it has not effec- 



tively addressed the issue of selective frequency time 
shifting of signals as the signals travel through data inter- 
connect cables. 
Summary of Invention 

[0010] The present invention provides a novel signal cable struc- 
ture which automatically reduces or substantially elimi- 
nates selective frequency time shifting caused by signals 
traveling through interconnect cables. The cable uses a 
unique cable lead structure in which the leads inside the 
cable are formed in a generally rectangular structure such 
that current passing through a segment of the signal ca- 
ble is traveling in the opposite direction from current 
passing through an adjacent segment of the signal cable. 
As the signal is passing through the signal cable, the 
magnetic fields generated in each segment of the signal 
cable cancel out the magnetic fields in adjacent segments. 
The cancellation of the magnetic fields eliminates the 
impedance which causes the selective frequency time 
shifting to occur. In signal cables having multiple leads, 
the leads are arranged such that they are offset from one 
another to maximize distance between the leads, and also 

rotated to further reduce cross wire interference. 
Brief Description of Drawings 



[001 1] Figure 1A is a side cutaway view of a preferred embodi- 
ment of the invention. This figure illustrates a dual lead 
cable that has segments of each lead arranged such that 
current passes through them in the opposite direction of 
adjacent leads. 

[0012] Figure IB is a preferred embodiment of the invention, 
which illustrates a thin gauge conductor thread through 
the wall of a flexible tube, such as a Teflon tube. 

[0013] Figure 1C is a preferred embodiment of the invention, 

which illustrates the embodiment of figure 1 with an op- 
tional outer shield to cover portions of the conductor 
which are on the outside wall of the tube. 

[0014] Figure ID is an alternative preferred embodiment of the 
invention, which illustrates heavy gauge conductors se- 
cured together. 

[0015] Figure 2 illustrates an end view of a preferred embodi- 
ment of the invention in which a dual conductor cable is 
arranged such that each of the conductors is rotated ap- 
proximately 90 degrees from the other conductor. 

[0016] Figure 3A illustrates an alternative preferred embodiment 
in which multiple single, dual, or multiple conductor ca- 
bles are secured to a support tube. This view illustrates 
the dual conductor cables prior to attachment to the sup- 



port tube. 

[0017] Figure 3B illustrates the alternative embodiment of figure 

3A after the single, dual, or multiple conductor cables are 

assembled onto the support tube. 
[0018] Figure 4A illustrates the preferred embodiment of the 

conductor as illustrated in figures 1A-B. 
[0019] Figure 4B illustrates another preferred embodiment in 

which the conductor has rounded bends. 
[0020] Figure 4C illustrates another preferred embodiment in 

which the conductor is formed in a sawtooth pattern. 
[0021] Figure 4D illustrates yet another preferred embodiment in 

which the conductor is formed with bends having acute 

angles. 

[0022] Figure 4E illustrates yet another preferred embodiment in 
which the conductor is formed with bends having obtuse 
angles. 

[0023] Figure 5A illustrates a prior art signal connector. 

[0024] Figure 5B illustrates a preferred embodiment of a novel 

connector for use with the low interference cable. 
Detailed Description 

[0025] p r j or to a detailed discussion of the figures, a general 
overview of the system will be presented. The invention 



provides a method and apparatus for eliminating distor- 
tion and degradation of electronic signals as they are 
transmitted through the cables. The signals can be elec- 
tronic signals such as audio data, multichannel or stereo 
audio data, video data, audio video data, computer data, 
AC power, or combinations thereof. In addition, any data 
transmission that is subject to cable related interference 
also benefits from this invention. 
[0026] This invention provides a new method of transmitting dig- 
ital and analog signals in an audio system. Likewise, it can 
also be used in other systems transmitting analog or digi- 
tal signals. In general, when an electronic signal is passed 
through a conductor home it generates a magnetic field 
around a conductor. The magnetic field has the effect of 
preventing a change in the magnitude of the signal, and in 
addition, it also acts to oppose a change in its polarity (an 
alternating current signal). This is due to local eddy cur- 
rents which are induced by the magnetic field (i.e., self in- 
ductance). 

[0027] The cable disclosed herein uses leads that are organized 
in a rectangular fashion so that the magnetic field gener- 
ated by each segment of lead is offset by the magnetic 
field generated by an adjacent section of the same wire. 



Each lead in the cable is organized in the same rectangu- 
lar fashion and magnetic fields from segments of each 
lead are used to neutralize the magnetic fields in other 
sections of the lead. In addition, the each lead in the cable 
is rotated to minimize cross wire interference, thereby 
further reducing signal degradation. In the case where two 
leads are used within a cable, the leads would be rotated 
90 degrees from one another and offset such that the dis- 
tance between each lead is maximized to reduce signal 
interference. Likewise, in the case where three leads are 
used in the cable, then each lead would be offset 60 de- 
grees from the previous lead, etc.. Having discussed the 
features and advantages of the invention in general terms, 
we turn now to a more detailed discussion of the figures. 
[0028] | n figure 1A, a cutaway lengthwise view of a preferred em- 
bodiment of the cable 1 is shown. Cable 1 has end con- 
nectors 4-each end of cable tube 2. In this figure, the 
conductors 3, 5 are made into generally rectangular geo- 
metric shapes, with each segment 6, 7 of conductor of 3, 
and each segment 8, 9 of conductor 5, substantially par- 
allel to one another. When arranged in this parallel fash- 
ion, the electronic signal 10 passing through each seg- 
ment 6, 7, and each segment 8, 9 has the same magni- 



tude and polarity since they are merely different sections 
of the same conductors 3, 5. However, due to the parallel 
arrangement of the segments 6, 7 and 8,9, the direction 
of travel of the signals 10 is opposite in each of the seg- 
ments 6, 7 and 8,9. Because the signals 10 are traveling in 
opposite directions, the effect is to nullify the self induc- 
tance in each of the segments 6, 7 and 8,9. As a result, 
any electronic signals 10 can in the process of switching, 
either on or off for digital signals, or switching polarity or 
AC signals, will have a much smoother pathway through 
the cable 1 since the dynamic impedance is much lower 
than it would be in a conventional cable having a straight 
conductor. 

[0029] | n the case of an audio signal (i.e., an AC signal from 20 
Hz to 20,000 Hz in various combinations, and constantly 
changing in amplitude), the cable 1, due to its reduced 
self inductance, will have a reduction in group delay. 
Group delay is the phenomenon wherein different fre- 
quencies travel through a conductor at different speeds as 
a result of self inductance. If the self inductance is re- 
duced, as it is in the preferred embodiment, the audio 
signal will have better time accuracy for the various fre- 
quencies. This results in enhanced dynamic response, 



better 3-D presentation, and more natural tonal quality. 

[0030] The basic form of the preferred embodiment uses a cable 
1 that has end connectors 4 which connect two signal 
leads 3, 5. The mechanical structure of the cable is fabri- 
cated as a Teflon (TM) tube 2, which encases two conduc- 
tors 3, 5 which are rotated such that they are substantially 
at right angles to one another. The Teflon tube 2 is 
preferably filled with a nonconductive gel, such as a sili- 
cone gel. However, those skilled in the art will recognize 
that any suitable gel-like material can be used. Likewise, 
while a Teflon tube is used in the preferred embodiment, 
those skilled in the art will recognize that any suitable 
material can be used to fabricate the tube 2. 

[0031] Rather than being formed as a single straight line, each 

signal lead 3, 5 is formed as series of substantially parallel 
segments 6, 7. Each segment 6, 7 is angled at approxi- 
mately 180 degrees to one another. By so doing, seg- 
ments 6, 7 are aligned such that they carry current 10 in 
the opposite physical direction from one another. The ar- 
rangement of the segments is such that when adjoining 
segments are carrying current in the opposite direction, is 
results in the neutralization of the magnetic fields pro- 
duced by the conductors 3, 5. In the preferred embodi- 



ment, how the conductors 3, 5 are installed in the Teflon 
tube 2 will vary based on the thickness of the conductors 
3, 5. 

[0032] Figure IB illustrates the case of a thin conductor 3. For 

ease of illustration, only conductor 3 is shown in this fig- 
ure. Any other conductors would also be attached in the 
same manner. When installing a thin conductor, the spe- 
cial shape of the conductor 3 is fixed by sewing a conduc- 
tor 3 into the hollow Teflon tube 2 via threads 11. Those 
skilled in the art will recognize that, in addition to secur- 
ing the conductor 3 by threading it through the wall of the 
tube 2, the conductor 3, can be secured to the wall of the 
tube 2 by any other suitable means, such as adhesives, 
tape, sewing, etc. 

[0033] | n figure 1C, the embodiment of figure IB is illustrated 
encased in an optional outer shield 28 which is used to 
provide a protective cover for the segments of the con- 
ductor 3 which had been threaded to the outside wall of 
the tube 2. The outer shield can be very useful in situa- 
tions where the cable is located in a hostile external envi- 
ronment. The optional outer shield 28 can be fabricated 
from any suitable flexible and nonconductive material. 

[0034] Figure ID illustrates the case of heavier gauge conductors 



3, 5. In this embodiment, the conductors have sufficient 
thickness (e.g., 1.5 mm diameter or greater) that they can 
be bent into the proper shape and then secured together 
at approximately 90 degree angles using ties 12. Ties 12 
can be fabricated from any suitable material such as nylon 
strings, Teflon tape, etc. 

[0035] Once the conductors 3, 5 are installed in the Teflon tube 
2, the Teflon tube 2 is then, filled with a semisolid silicon 
gel, as noted above. The gel's purpose is to control the 
resonance of the conductors 3, 5. 

[0036] The elimination of the magnetic fields results in the elimi- 
nation of selective frequency shifting that occurs in con- 
ventional cables. When a conventional cable carries a sig- 
nal, such as an audio signal, the magnetic fields have a 
greater or lesser effect based on frequency. This is be- 
cause signal frequencies will move through the cable at 
different speeds based on the effect of the magnetic field. 
Higher frequencies, due to their wavelength, would be 
more susceptible to error. This frequency time shifting re- 
sults in a timing problem that prevents accurate repro- 
duction of data, such as audio performances. It also im- 
pacts transmission of other types of data. The structure of 
the cable provided by the invention eliminates this inter- 



ference, which in turn eliminates unwanted shifts in par- 
ticular frequency ranges. The invention achieves this re- 
sult by using the magnetic field produced by the cable to 
offset itself. 

[0037] a s shown in figure 2,which is an end view of cable 1, the 
conductor 5 in the cable 1 is arranged in the same manner 
as conductor 3, with the exception that it is rotated 90 
degrees. Segments 8, 9 neutralize each other's magnetic 
fields in the same manner as segments 6, 7 (discussed 
above) did. The purpose of rotating leads 3, 5 in regard to 
one another is that the effect of the magnetic field of one 
conductor 3 or 5 is minimized on the other conductor 3 or 
5. Likewise, it is preferred that segments 8, 9 are posi- 
tioned between segments 6, 7 such that the distance be- 
tween each segment is maximized. This further reduces 
cross-wire interference. 

[0038] The result of the rectangular structure provided by this 
invention is that the signal distortion created by selective 
frequency delay error is reduced or eliminated. This re- 
sults in a more accurate signal reproduction at the other 
end of the cable 1. 

[0039] Figure 3A illustrates an alternative preferred embodiment 
in which multiple dual conductor cables 13, 14 are se- 



cured to a support tube 15. Each of the dual conductor 
cables 13, 14 are equal to the cable 1, discussed above. 
The support tube may be rigid or flexible. By wrapping the 
conductor cables 13, 14, around the support tube 15 in a 
double helix pattern, multiple conductor cables can be 
routed together with a minimum amount of cross signal 
interference. For ease of discussion and illustration, only 
two cables 13, 14 are shown in this figure. However, those 
skilled in the art will realize that multiple sets of single, 
dual, and/or multiple conductor cables can be used de- 
pending on the particular engineering or technical appli- 
cation. 

[0040] Figure 3B illustrates the alternative embodiment of figure 
3A after the single, dual, or multiple conductor cables 13, 
14 are assembled onto the support tube 15. As can be 
seen, this embodiment allows multiple conductor cables 
13, 14 to be routed as part of a single unit. This facilitates 
ease of installation, and in addition, it maintains separa- 
tion between the cables 13, 14 to reduce cross signal in- 
terference. 

[0041] For ease of illustration, figures 1A-C and 2 illustrate a 
dual lead cable 1. However, those skilled in the art will 
recognize that the benefits and advantages provided by 



the invention can also be implemented in cable structures 
having more than two leads, either with multiple conduc- 
tors embedded within a single cable 1, or with multiple 
cables 13, 14 attached to a support tube 15 such as that 
shown in figures 3A-B. 

[0042] Figure 4A illustrates the preferred embodiment of the 
conductor 3 as illustrated in figures 1A-B. As shown in 
this figure, the segments 6, 7 of the conductor 3 are bent 
at 90 degree angles. In this configuration, the segments 
6, 7 are parallel to one another. This provides the maxi- 
mum amount of magnetic field cancellation. 

[0043] Figure 4B illustrates another preferred embodiment in 
which the conductor 3 has rounded bends 16. This em- 
bodiment also provides for segments 6, 7 of the conduc- 
tor 3, which are parallel to one another along substantially 
the entire length of the segments 6, 7. 

[0044] Figure 4C illustrates yet another preferred embodiment in 
which the conductor 3 in which the conductor 3 is formed 
in a sawtooth pattern. In this configuration, segments 17 
and 18 are arranged such that their magnetic fields cancel 
one another. While not as efficient as the embodiments of 
figures 4A-B, some reduction in the magnetic field is pro- 
vided which reduces the effects of frequency group delay. 



[0045] Figure 4D illustrates yet another preferred embodiment in 
which the conductor 3 is formed with the bends having 
acute angles. As was the case with the previous embodi- 
ment, this configuration will also provide reductions in 
frequency group delay. However, as was the case in re- 
gard to the embodiment of figure 4C, this embodiment is 
also not as efficient as the embodiments of figures 4A-B. 

[0046] Figure 4E illustrates yet another preferred embodiment in 
which the conductor 3 is formed with the bends having 
obtuse angles. As was the case with the embodiments of 
figures 4C-D, this configuration will also provide reduc- 
tions in frequency group delay. Likewise, this embodiment 
is also not as efficient as the embodiments of figures 
4A-B. 

[0047] The structural examples provided in figures 4A-E are pro- 
vided for illustrative purposes only. As can be seen from 
the discussion of figures 4A-E, the benefits of the inven- 
tion can be realized without restricting the invention to a 
simple 90 degree rectangular conductor structure such as 
that used in figure 1A. Rather, the conductor 3 can be 
bent in any convenient form or shape, so long as the seg- 
ments of the conductor 3 are arranged such that the mag- 
netic field produced by the signal transmitted through the 



conductor 3 is canceled out by the magnetic fields pro- 
duced by other segments of the same conductor 3. 
[0048] Figure 5A illustrates a prior art signal connector 19. The 
signal connector 19 has a solid metal positive contact 20 
which is attached to the positive lead 22 of a prior art sig- 
nal cable. Also shown is the negative contact 21 which is 
attached to the negative lead 23 of the prior art signal ca- 
ble. 

[0049] Figure 5B illustrates a preferred embodiment of a connec- 
tor 24 for use with the low interference cable 1. This 
modified connector 24 has a negative contact 21 that is 
equivalent to the contact 21 of a prior art signal connector 
19. In addition, the positive contact 25 as an outer surface 
which appears to be equivalent to that used in a prior art 
signal connector 19. However, this connector 24 differs 
from the prior art in that the positive contact 25 is hollow. 
This allows the conductor 3 in the low interference cable 1 
to be soldered to the tip of the positive contact 25. This 
minimizes the distance between the conductor 3 and the 
end of the positive contact 25. In turn, this results in an 
enhanced sound quality because the shortened distance 
provides less opportunity for frequency group delay. In 
the preferred embodiment, the hollow positive contact 25 



is also filled with a silicone gel to control resonance. 

[0050] Also shown is figure is an insulator 27 which is used to 
isolate the positive contact 25 from the negative contact 
23. In addition, a cable grip 26, which is equivalent to 
those used in prior art cables, is shown. 

[0051] The low interference cable 1, disclosed therein combines a 
unique signal cable structure that reduces frequency 
group delay. It further improves signal quality through the 
addition of a special connector 24 which reduces fre- 
quency group delay generated in the connector. 

[0052] while the invention has been described with respect to a 
preferred embodiment thereof, it will be understood by 
those skilled in the art that various changes in detail may 
be made therein without departing from the spirit, scope, 
and teaching of the invention. For example, the material 
used to construct the cable may be anything suitable for 
its purpose, the size and shape of the connectors can 
vary. The number of leads can vary, etc. Accordingly, the 
invention herein disclosed is to be limited only as speci- 
fied in the following claims. I claim: 



